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I. INTRODUCTION 
•k91 Scope of the Chapter 

In recent years, scientists in specialized laboratories have been 
!/ *hig a method for the analysis of small particles which utilizes 
lenr age instrumentation and techniques. The method is called 
Outran activation analysis" and is commonly referred to ns NAA. 
; is u nuclear, as opposed to a chemical or spectrographic method 
• quantitatively analyzing samples for the elements they contain. 

889 



fcxtmimye research m NAA w;is done m the c.nriy roan 
Activation Analyst* Department of Gulf Genera! At . 
Dieiro ami at Oak Ridge National 1 <abornt»>i’y Al-uiv / ' * l 
iwlimiimiy dimimta. however, dale back iVon, n . 

01 the atom in the l!>;Wis mid the pioneer work of .Si» \- 
Wick, Frederick and Irene Curie-Joliot. Fermi, am! otW 
ihe in*! activation analysis was carried out as eailv , 

Heyesy and H 1 «*\ i. progress was slow until the port \v , , 

period when the necessary research InsitumenUiUm ' 

In this chapter, the lawyer is given a bn.sic undr : c. 

nature of NAA as well as its potentialities. 

9.02 Definition of Common Terms 

Atom : The smallest particle of any element capable , , 
acpendently, yet vebiuiing the qualities that mark it . 
element. 

Atomic Number: The number of protons in the iurd t .„. 

The number nf protons in the nucleus is generally . 
number of electrons revolving around the nucleus 

Atomic Weight: The total of the weights of the prou.m 
in the nucleus of the atom. 

Attraction; An electric attraction generated from the mu'. 

causes electrons to revolve around the nucleus of the .u 
Decay: The change from an unstable to a stable ntomi. f i 
occurs when an atom absorbs neutrons. Tti the rkvav ( r 
atom emits subatomic parties— gamma rays, p,oi,.n- 
particles and neutrons. 

Electron: Particle possessing a negative charge equal to <!,»• • 
charge of the proton. 

Elements. Difference Between: The difference Lrihveeit ... 
elements lies in the number of protons in the nucleus of • 

This number is expressed us the- atomic tiwnljer. 

Gamma Rays: Rays emitted by radioisotopes. Gamma rays. • 

3 specific radioisotopes, have characteristic energy lev. ! 
can be measured to identify the source elements. 

Half Life: The half life of a radioisotope is the time it iul 
haJf of the radioactive atoms in a given sample to dec:»\ 
Isotope. A form of an element having the same number of * 
in its nucleus but a rlifferent number of neutrons. TU 
form of an isotope does not decay. 

Neutron : Subatomic particle, found in the nucleus of an atom 
possesses no electrical churge and haa the same appi" 
mass as a proton. 
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.i n'«i of Atom : I'he center of an atom m-ouiut which electrons re- 
at tremendous speed. The nucleus is composed of protons 

^nd neutrons. 

• *,s Par 'tides possessing a positive charge of electricity in the 
nucleus of an ntom. 

l( . r \uclear: Any one of several devices in which a chum re- 
‘ t j„ a is initiated and controlled with the result that heat, neu- 
and fission products are produced. In NAA, the in- 
strument is a research-type reactor, ns opposed to a power re- 
f„r tlie generation of eloetiicity. 



II. THE NAA TECHNIQUE 

o:{ Neutron Activution Analysis in Criminal Cases 
The NAA technique for the identification and comparison of 
deal evidence has wide application and potential usefulness in the 
ndc sciences primarily because it provides a highly sensitive, 
destructive method for the analysis of innumerable types of 
i uto particles nf physical evidence. The federal government has 
. !<? use of NAA as evidence in criminal trials since 1964, in such 
<*♦! types of cases as those involving the examination of soils, auto- 
.jle putty, adhesive tape, paints, organic and inorganic particles, 
*>c, bullets, gun metal, galvanized wire, pipe joint compound, safe 
union, moonshine, gunshot residues, wheat paste, rope, heroin, 
ijwana, etc. Because of the requirement of special facilities and 
ily skilled technicians to operate the expensive equipment, NAA 
not )>een used routinely by state or local law enforcement agen- 

•r% 



It must he emphusized that NAA, though an extremely sensitive 
' * h» »«| of analysis, is not a panacea. It is not useful in the investi- 
| 'U of all cases involving physical evidence. Among the other 
•'l ads of elemental analysis that are available at specialized lab- 
d'-ries are electron microprobe spectroscopy, wet chemistry, emis- 
’’ qiertrography, x-ray fluorescence, and spark-source mass spec- 
metry. Of these, emission spectrographv and x-?*ay fluorescence 
• vxiwrienced wide use in crime laboratories. 



'Mi I Principles of Neutron Activation Analysis 

hi any given element, each atom of the stable isotope has a defi- 
•* number of protons and neutrons. For example, in carbon, there 
" ix protons and six neutrons. In oxygen, there ore eight protons 









ami eight neutrons. Carbon is therefore called "carbon-12” and is 
designated chemically as „C ,c or C ,J ; oxygen is called "oxygen-16” and 
designated .O'” or 0"‘. The subscript is the ‘‘atomic number”, and 
the superscript is the “mass number.” 

There exists in nature a “stable” band of elements, those isotopes 
which have a balanced number of protons and neutrons. Isotopes 
which have a relatively greater or lesser number of neutrons are un- 
stable. or radioactive. Tlmse radioactive nuclei tend to undergo sorne 
type of nuclear reaction to return to a stable form. Since radioactiv- 
ity is dependent upon the pi oton-to- neutron balance, the part of the 
atom which is unstable is the nucleus. A normally stable nucleus, 
however, can be made unstable. This process may occur naturally, 
such as when nitrogen <-N") atoms in the atmosphere are bombard- 
ed by cosmic ra>*3 from the sun and are transformed from nitrogen-14 
to carbon-14 UC U ). Since an imbalance exists in these carbon iso- 
topes between the protons and the neutrons, they are radioactive and 
will decay from carhon-J 1 to (he stable form of carbon-12 with the 
emission of gamma rays. 

Stable isotopes may be made unstable artificially; an imbal- 
ance can be induced in a laboratory by bombarding an element with 
neutrons so that the nucleus of the elements captures some addition- 
al neutrons as a result of which it becomes unstable; radioactive. 

Neutron Activation Analysis (NAA) is a method of determining 
the qualitative and quantitative elemental comj>osition of a substance 
by bombarding that substance, for a controlled period of time, with 
an intense stream of nuclear particles, usually neutrons, produced by 
a research-type nuclear reactor. This bombardment ("neutron acti- 
vation") produces radioactive species (radionuclides) of almost all of 
the elements that are present in the sample. 

As explained earlier, the radioactive isotopes tend to return to 
a stable (non-radioactive) form. This process is culled the decay, 
and the disintegration of the radioactis'e elements is accompanied 
with the emission of high-energy electromagnetic radiations called 
gamma rays. The gamma rays are then counted (“unalysed"), a 
process which reveals the half-lives of the radioactive nuclei and 
also their gamma ray energies. By comparison of the data then ob- 
tained with theoretical equations and exi>erimental parameters, or by 
comparison with the data obtained from activating pure samples of 
the elements, the quantity of each element present in the substance 
can be determined. 1 (See Figure 56.) 
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When a radioactive dement decays with the emission of gamma 
rays, the energy level generated differs depending upon the binding 
energy of the nucleus. Each isotope has one or more distinct binding 
eneigies, and therefore a characteristic gamina ray energy level 
The energy of the gamma ray is designated in Mev, for “Million elec- 
tron volts.” The ability of a nucleus of an atom to capture bom- 
barding neutrons also varies for each element. Generally, elements 
with a heavier nucleus, that is, a greater numl>er of protons and neu- 
trons, arc more able to capture bombarding neutrons, although there 
are exceptions to that rule. Tim probability that a stable nucleus 
will capture thermal neutrons is measured by its "cross section" and 
is expressed in “barns/’ Some elements have low “barn" values, 
meaning that they capture thermal neutrons very reluctantly. An 
example of that is oxygen, which has a barn value of 0.0002, which 
makes it virtually unusable for NAA. Cross sections of stable iso- 
topes range from al>out 10- r ‘ all the way up to 10" barns. The 
higher the barn value, the more sensitively the element can be de- 
tected. These three values, decay rate in half lives, decay energy in 
Mev, and capture rate in barns, form the basis of NAA.* 

The instrument used in NAA is a nuclear reactor which gen- 
erates radioisotopes from table specimen compounds. The reactor is 
fueled with a core of enriched uranium-235, which is the source of 
the neutrons used to l>ombard a suspect sample. The central core 
of the reactor is immersed in heavy water surrounded by a steel and 
lead thermal shield. The heavy water serves three purj>oses: (1) 
it slows down fast-moving neutrons which are released when the nu- 
cleus of a uranium-235 atom splits (“fissions") ; (2) it removes heat 
created by the “chain reaction" as one after another of the uranium- 
235 atoms fission; and (3) it acta as a shield to protect personnel 
from the harmful effects of neutrons and gumma rays. The inten- 
sity of the chain reaction within the reactor can be controlled by 
instrumentation. 

NAA techniques employ a high thermal-neutron flux produced 
in a research-type nuclear reactor. High-flux NAA provides much 
greater sensitivity than the much lower thermal-neutron fluxes 
available with smaller neutron generators. 

2. Hnch, el aL. “Neutron Actlvnllon — Motae I> J. 

Auu)y*is in Scientific Crime !Jer<«-ti»n F'tt-.Hrt. 110 MttH). 



s^h05 Description of the NAA Technique 

Two different NAA techniques must be considered: the purely 
w . . jWruetive) and the radiochemical-separation 

? Wruettve) methods. In instrumental analysis, the elemental con- 
fifonta of a sample are determined without physical destruction 
f Xe sample- If, however, there is an interfering substance pres- 
et 1 a radiochemical method must lie employed to remove it. with 
the consequence that although analytical results can be obtained, the 
limen is consumed in the process. In criminal investigation, the 

non-destructive method is preferred. 

As is the case with all trace evidence, the unknown material, 
of biological or non-blological origin, and the matter with 

which it is to be compared must lie gathered and transmitted to the 
which ‘Ustooe There U ft er washing or other removal 

of ^contaminants, the samples, along with control items to detect 
°\ “w processing has added any impurities, are placed m vials. 
These vials are then introduced into the reactor by means of a 
pneumatically operated "rabbit tube” and are placed on a rotary 
Czv Susan'" rack inside the reactor. The rotary rack is used so 
that' the neutron flux density-that is. the nuniber of bombarding 
neutrons per square centimeter per second— is the same for all of 
the sample. 

When the reaction process is started the elemente conned m 
the samples are made into radioactive isotopes as additional neu- 
trons arc added to the nucleus of each of the atoms^ the 
substance Atomically, the element is unchanged; that is. it has the 
same number of protons and electrons. It is the addition of the neu- 
tron* to its structure that makes it radioactive and causes it to emit 
gamma rays. After an appropriate time in the reactor, the sampta 
are removed. The time period of irradiation varies from one to sev- 
eral hours, depending on the difference in barn values of the ele- 
ments to be identified. 

After the removal from the reactor, the samples are counted^ 
This is done by exposing the sample to a scintillation crystal The 
unique properties of this crystal cause it to give off a flash of light 
when it is Struck by a gamma ray. The intensity of the flash ns .to 
proportion to the energy of the gamma ray. Since each isotope 
emits gamma rays of distinct energy levels, the b"K htne “ 
flash of light shows the presence of certain elements. (See F gu 
57/1 
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convert the light energy into electrical pulses in proportion to the 
brightness of the flash. These electrical pulses are then fed into a 
multichannel differential analyzer, which then counts the number of 
flashes of light for each energy level or “channel. ’ These results 
are then plotted graphically on an oscilloscope, or stored on tape for 
later displav. Identification of the elements in a -ample is made hy 
comparing the graphic chart depicting the disintegration (decay) 
of the radioactive atom of an unknown substance with a similar 
chart of a known substance, identification is made possible. 



Approximately seventy-five different elements can be detected 
y t y XAA. The extreme sensitivity of NAA allows it to identify 
<ome elements in concentrations as low as one-ten millionth of a 
micro ir rum. Other elements, less sensitive to detection, must be 
present in concentrations as high as 5 micrograms (5 millionths of 
a gram). 



§ 9.00 .Specific Applications 

1. GUNSHOT RESIDUE TESTS 
Gulf Genera! Atomic has developed a method to detect gunshot 
residues on the gunnand of a person who has recently fired a revolv- 
er or automatic pistol or even, in some instances, rifles and shot- 
guns The NAA te=t is far more accurate than the ordinary di- 
phenylamine r*paraffin") test discussed in Chapter 4 and more re- 
liable than the Harrison-Giiroy test as well. The method involves 
removal of any possible gunshot residues from a selected area on the 
back of the suspect’s hand by a modified paraffin procedure, using 
a thin laver < : selected paraffin and no gauze. The paraffin lift is 
then activated ir. the nuclear reactor which produces a radiochemi- 
cal separation of any radioactive barium and antimony (blowbacks 
iT‘<m the cartridge primer) thus produced. A quantitative measure- 
ment of the amounts of these two now radioactive elements, by the 
appropriate counting methods, completes the process. The amounts 
of these two elements are present in the primers used in U. S. and 
many ft- reign made ammunitions, and which are deposited in even a 
singie firing, are normally much larger than the bare traces of the 
elements that may be present on the hands of persons who have 
not recently fired a gun. 

Because of the high cost of the equipment involved, it is unlike- 
ly that all but a few law enforcement agencies will be able to ac- 
quire the necessary installation. As a result. Gulf General Atomic 
instituted, in 19»5S, a forensic activation analysis service on a non- 
profit basis for the assistance of law enforcement agencies. At that 
time, the cost of the sen ices was publicized as follows: 

l. Nondestructive comparison of two evidence samples tsuch 
as paint, glass, metal plastic, rubber, paper, grease, rope, tape. soil. 



na; :j uana. etc., hut excludinir hair* Qicn » jjii* , 
ilUi !; lme v ty, ’ e ; inte,corn,lule d at the same time : “er^^Te. " f 

-iame time: $50 per sample. mtei compared at tl lc 

Analysis of one gunshot-paraffin lift- Ston . , ... . 
paraffin-lift samples analyzed at the same time- x.m ^ d<i,t,r ’ nal 
Special paraffin removal kits requiring a stand’, i ° *** San,|,le - 
veloped by the company are furnished and must 

wn. ' sarar » e - 

iiriit^rvrr * 

tent o f perspiration, which en.its high ac«vt 7et"s ^ 
the traces of barium and antimony In that t„J „r „ ’ °^ure 

radio-chemical-sepa ration form of v»i Vl ? f Ca3e - onl >' th « 
which permits th^ technician 7o Separate toe" varioofi * meU, ° d 
which results in the destruction TfT s.^men 77! 6m0 " tS , but 
also more time consuming and requires greateT skUl * “ 

2. HAIR 

CSWr T«"w “»l~l~ In 

29 minor and trace elements in h«i,. V' t™ 6 , presence of some 
instrumental NAA In a i , S ? mpes has been discovered by 

<0-1 to 1 mg. ), anywhere frl ilfTT". ° f hai '' ° f *>"«»»>* ** 
detected. It mus/be noted hnw» l ° *7,® V * trace e,cmeMt3 can be 
*n» of irradiation ' that ’ de ^" d ing on the de- 

burna. ,pecln,en » 0® damaged by radiation 

ization Study by^eutron^cH *, P, 'iP' thesis on “Hair Individual- 
in 1965. feels toe ^ 7® . Univ ^* »f Toronto 

come from the same wnnn - 7 ■ 8t * wo * uur specimens compared 
in toe levels of all elements obscT-^T they agrCe ‘luantitatively 
tor at least six to ten elements.* the 8» mma - r ay spectra, and 
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One of the problems to he considered in the analysis of hair is 
contamination. Several trace elements discovered in hair may come 
from perspiration or other external sources. It may he difficult 
to cleanse or wash hair samples to remove dust, grease, shampoo, 
dye, sweat, etc. by standard washing procedures. Excessive wash* 
jng’in turn may remove some elements that were probably internally 
deposited and bound in the hair. 

Another problem may be the scarcity of the sample. Frequent- 
w one. or a lew stranos uf .. -U ' "">»•**•. The smaller 
the sample, the fewer chances of discovering a sufficient number oi 
trace elements. Without a showing of strong independent evidence 
that multiple strands come all from one person, as where a number 
of hairs were found clutched in the hand of a victim, the \arious 
hairs should not be combined and treated as a single sample, but 
should be analysed individually, even though microscopically they 
appear to lx? quite similar. Obviously, microscopic examination of 
hair samples should precede NAA, because irradiation may alter tn£ 
appearance of the specimens to a considerable extent. On the other 
hand, however, if microscopic examinations are conducted, the 
mounting medium used should l>e pure water or a pure hydrocarbon, 
since many of the ordinary types of mounting media have been 
found to contaminate the hair sample to a considerable extent. 

3. PAINT 

NAA has l»een used to examine many types, colors, brands, and 
comiKisitions of paint. A total of 21 different elements have been 
accurately measured, though not all ure found in any one paint sam- 
ple. 

In order to determine whether a sample of paint could be dis- 
tinguished from paint samples of the same make and color but from 
a different can, scientists took eight different cans of paint of a 
same color number and of the same manufacturer, but from eight 
different production batches. Two samples from each can were 
analysed, and the results were compared. In elemental analysis, the 
two samples of any one can be demonstrated to be an excellent 
match, proving that sample heterogeneity was not a problem. But 
when the results were compared with those obtained from different 
' patches of the same type of paint, it was discovered that there was a 
small, though clearly noticeable, variation in composition among the 
different, production batches. The major paint constituents, tita- 
nium and zinc, exhibited very small variations, but the difference 

For.ScL TMI (11HM1). H. 1C Jon!*, one 
of I In* co-author* of tlilx work, has 
appeared u« ii defense witness hi mw* 
cm I triu Ik. In thin report lw *titU‘i!. 
at p. Oi: "Activation Analyst* I*, 

however. .*1111 n Ion* way from lieln* 
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eventual lieiirfit derived from It." 
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4. SOILS AND PLANTS 

Different species of plants which are grown in the same loca- 
lion (same soil composition) and with the same supply of water and 
identical sun exposure, will still exhibit different trace-element lev- 
els because their metabolic processes vary. The same species of 
plant grown in a different location — in soil with a different com- 
position, and where they may l>e expected to be exposed to more or 
less water and sunlight— will also show greater differences in trace- 
element levels. Therefore, if the police seize quantities of mariju- 
ana from different individuals, neutron activation analysis can es- 
tablish whether the plants were grown in the same location, and 
thus have a common origin, or whether they were grown in differ- 
ent locations. 

Some of the earliest applications of NAA a s an evidentiary 
tool were in soil comparisons, to show that mud scraped from a 
truck carrying moonshine was the same mud as was found at the 
site of the still, located in a different state.* 

5. DETERMINING FIRING DISTANCES 
Neutron Activation Analysis has also been used ns a technique 
for accurately determining firing distances in criminal cases by 
evaluating the concentration patterns of the metallic residue deposit- 
ed around bullet holes to determine muzzle-target distance. The 
bullets used were made of lead alloy containing antimony. The 
technique involves these principal steps: 

1. Test shots were fired from various distances using the 
weapon and the type of ammunition in question. A paper 
filter or cotton cloth target is used. 

2. Eight concentric circles each 0.25 cm in width with the bul- 
let hole in the center are cut from the case shot and test 
shot targets. 

3. The samples are irradiated using a research reactor. 

4. The energy levels of the gamma rays emitted by the iso- 
topes of the antimony elements present is counted. 

5. A graph of antimony concentration vs. firing distance is 
prepared, using the data from the test shots. 

6. The firing distance is estimated by comparison of corre- 
sponding samples from case shots with those of the test 
shots. 
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6. MISCELLANEOUS , 
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case by using radioactive analysis. 

. „ lber sui, stances which have been the subject of in- 

Amolig the olhei su, “ l ™ ^ techniques are, commercial 

ticide residues in food stuffs, etc. 



III. EVIDENCE OF NAA TESTS 
§ 9.07 Admissibility of Test Kesults 

1. TRIAL COURTS 

While only a limited number of reviewing courts have dealt 
with NAA 2 results as evidence so far by 1969 ev.dence of that 
type had U*en used in over fifty criminal trials. 

evidence, the gamma ray spectra of neutron acti ■ 

results proved that soil taken from the underside of a t.uck seized 
in New York matched in elemental composition the soil sample 
taken from the property on which the still was located. 
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tempted murder by mailing a bomb to the inte nded ,rJ* " as ul 
prosecution intro, lured into evidence the XAA proof thirttl,"' Tl ' 1 ' 
■ mis need making the homemade bomb e» t!l 
fou-unu the supers pb.ee of omidoymei.t. Again, n 

WGyn a ‘ charge a tie mpne.^bu The 'stat^h A 7 ' Ul ' v "• 
evidence radioactive analysis of innS * • state introduced ini., 

found in the defendan^'^ and', e v ft * I- 

paint from the back door of -i Moo... J ?• !'V, the ana| }six of 
legedly attempted to open. The trial resultod'h, *«* d f al- 
probably based solely on the VAA >v> m., ' a Bui.ly verdict, 

no other evidence to conntt *£££& ^ «“ 

trictOmitT'^vYnlkTH d “ ,s ‘ on / ,om u * United States Hi* 
lishing the integrity 0 f a ou'esUone , a j mitu '' 1 NA -V evidence estate 
consider the test results in reaching 1 a *2£ Th^ j £ ; ' ta 
\>TiiJe the tests performed bv Mr C Mich n el u n fr„- 

its relatively recent origin LT7 t,!e »W* »t 

ence connected thmevWth^ .. C ,,eCe?3ar,| J' »»>«« experi- 
~ REVIEWING COURTS 

microscopic S£* £?St* *«» 7 

Soni h v-T ing thesiaU A*™ sssrs 

than mi^Lnthl reaCt, '.‘ t ?:" ,6StS wre ^ h *P* ->re reliable 
tox.coto^a n 7 h tt., e “ mm » , ° J “* fhe State ' ecal,ed the chemist- 
tor" tJ ha.1 h^en run 6d *° ***** lhat a " ncut ™ setiva- 

versity laboratory hJ Presence, at the Texas A. & M. Uni. 

from his microsconir oy''”* I, ^ rm,ttecl to express an expert opinion 
tivation test that t) m * lll ^ on » corroborated by the neutron ae- 
taken ^ lh ° vi ^"‘ «" d th ^ 

from the same person, ldent,c ** an,J "probably” came 
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' | n ,869. three reviewing courts dealt with NAA evidence. The 
first one was State v. Holt » decided by the Ohio Supreme Court. 
Lin The evidence consisted of pubic hairs in a rape proseeutiom 
The state's expert in this case was a nuclear chemist connected with 
li e 1 research laboratory of the Union Carbide Corporation. When 
1 «r s m:ked Whether he had an opinion “based : on a reasonal. e 
•cienlific certainty as to tl.e similarity or dissimilarity of the hair 
necimons,” he stated that the samples were "similar and we.e 
Stw from the same source. In reversing the conytcUon. 
the Ohio Supreme Court decided that such a resi-onse d,d not reach 
tte degree of certainty which the law demands, and lhat cw^uent- 
h h s'tetimony should have been rejected. Recognizing thotitao- 
utc certUty is not the required standard, the court nevertheless 
re t that "likely" was weaker than "reasonably certain, and con- 
cluded that since the procedures and results are still subject to 
challenge, NAA hail not yet reached the point of generally proven 
reliability. 

Tlio second 1960 decision was State v. Coolidga, 14 a first degree 
murder conviction. A consultant in microanalysis and director of a 
university laboratory had testified as an expert for the state that 
.,f forty particles obtained by vacuuming the victims clothing, twen- 
ty-seven were indistinguishable from and similar to particles ob- 
tained from the defendant.” His conclusion, expressed on toe basis 
of statistical probabilities, that the proliability of finding 27 similar 
particles in sweepings from independent sources would be only one 
in ten to the 27th power, was held properly admitted. 

In Coolidf/c. the state also proffered testimony of NAA tests 
conducted upon pubic hairs found on the victim's liody and clot mg 
which had been found to correspond to specimens obtained from 
the defendant's pubic region. When defense counsel strenuously 
objected to testimony of this type, the trial court conoucto. a hear- 
ing on the admissibility of the evidence in the absence of the jury, 
at which hearing both sides presented expert testimony on le 
technique used and the underlying scientific principles. At the con- 
clusion of the hearing, the trial court excluded evidence relating : to 
hair comparisons, but admitted into evidence test results of Particles 
vacuumed from the victim's clothing which had l*een compared with 
particles coming from the defendant’s clothing and car In so 
doing, the trial court recognized that while NAA test resu 
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not being intro, hired ns being "ns infnlliblo as fingerprints" the re 
•suits were being offered to show the similarities of the particles 
>ase,| upon a qualitatively and a somewhat quantitative examin-itim, 
of the particles by Neutron Activation. Tn so ruling, tin- trial com 
"as touml to have properly applied the principle governing -uimi . 

"°' Vl **«««-• - «>«■»• iated i„W ^ 

According to Frit?, in order for flic results of Ntcntific tesu i 
I* admissible, the scientific principle involved must bo sufficient !! 
established to have gained general to opt., ace in the lenticular fi..H 
m which it belongs. The argument tl at the defend vit’ ,vn • . 

'« " I..-.VO snh.ie.ted the 

of radiation, and would have nv.nired a more . ; b- .lute',, , dU, i e 
testing, was said by the court to go •„ :I ,c w.gh „f 1 '■ 

fsr,r2 0 ,1 \ i,d , RliS5il,im ' v - An ^ -r t.,i' 

i. that the court reached its decision on tin- .mniUihiliiv ol N \ \ ,,,-j 

dhfforeni*? ‘ lcft ' n -’ -V|*rU had relied ... mb' si, 

d.ffeienl from those expressed hv o,|u.-illy qualified t u- ,. S| ,. rtsl< 

The third 1!>C9 decision was handed down bv the M rhvnit 
Cotmt °f Appeais in United States v. Kelly" «.„•,* the hfen 'eo 
llmnL evidence tending to show the common origin of drug 

SK d? KT e,h, :\ Tht ' • lw "' ■ £ 

R ' E - Ipius malm this point. Tl.e , „ m t hold that 
the eudence was properly admitted, mid that it was the jurv's duty 
to decide the conflicting claims as to its retiabihlv. Ifon.Ver the 
corn t reversed and remanded because the defense h.'i.l , I heat. m\on 
^ opportunity to hate its own expert run XAA , , " ^ £'£ 
able to properly evaluate the government's findings. 

fled Sroval to\AA^^ Ci ' CU,t Ct ’ U,t " f «ave tmipmli- 

hnon- ? n N AA as hann S met tb* F/v/. »' -ytJiieral HCCCI.t- 

noveltt of J nr CT d i,,ff ra' l ‘ irod,y ° f «rf U.e relative 

as 

. . " Whi,e " c »*»«* that the neutron activation analysis 

S?0?a t TO Cm e l H l ° f ad "“ U * *» this case, X 
note that hke nny other scientific evidence, tfifs method can 

to •" 1,articu,ur ' if "'<■ Povernnicnt sees fit 

must* both* lul C ?. ™ n& exr,Pnsfve mmns O fact-finding, it 

must both allow tone f„r „ Icfendant to mnhe similar tots, 
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mill in the instance of an mmg.-oc oe.mmoOt, a means m o- 
vide for payment fm* same. . - • 

cept NAA ms a means of of'Tuctu’ul proof.' In 

gpsss 

tin* i»n»UrlyinK pniu tples. 
k 0 OH (Junlifkutmns uf ihe Expert 

‘ ’ v 1U . f . r thH infC vourls i i date have had an o|.pm lumt,v to 

de. i,U, whether a vd,, -.'.edifying no NAA 

Z»Z* to be competent and their 

. T r 

sous f„r tips might Is- that defanst muius m j 

~ ’*—553 z 

•n‘e nnrlcar reach,.' is sin.pl> not a piece of equipment 0, at W,U he 
entrusted to the Unqualified bauds of a trainee, as ma> oc 
a micioscniH, in a crime laboratory. 

Vmortir the experts who have testified are. a nuclear chemist of 
lb e Union Carbi.lc I'nciioci.tion research 

chemists i'm|doyv<| by t)»c freusurj nie * * ^ department 

c. Tax T'ivisi and the technical director 

at Omral Atomic Division, General Dynamics Corporation. 
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§ 9.fl» Localinp and Engaging , he Expert 

avai.'aljility 7 ™f sls require, the 

$200,000 to $-1 00,000, j„ addition to the J * ° f ,l< ’ 1 ' '' n ' ! 2T a from 
physicist or nuclear chemist tV.J i ' ,ces or :l 't'-;.:lifie-rt atomic 
P«Hce laboratories do m h1V e S m i, 7 M " >r "WW* 
yet. However, several enfmvll * i "»fr«ment, u least n„l na 
do possess or have access to such fiTr*- 0 * r<?lieial Kovernment 
FBI, the Alcohol and ^haceo TL r ’f 1 m ” on * ,h *'» »re ihe 
partnient, and the TJfSS * * T — V »<, 

- ~ '•*>■ — 
experts. They have to seek assist, ^ S ? lvices of oualifieil 
industry, independent research h.7l , * 5pci ' m,lzerl Inl-ralories of 
only qualified laboratory that iLlful^'T' '*"1 Bnive,sitJ e*. The 
!" NAA is Gulf Genera? Atomic at Sa^iv f “ rensf,; *** Wce 

ices are available to prosecution f " P liR0 ' California; its aerv- 
Bureau of Standards in fcM„d n c T T >* Nattonal 

at the Center for Radiation R^rch^-hth’ ,v!tcU,v 

governmental agencies industrvuTf m " de availal.le to 

n>ff radiation techniques. 5 ' universities for work utiliz- 
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